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1 / Cooperative  investigations  of  the  Division  of  Cereal  Crops  and  Diseases, 

Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering,  Agricultural 
Research  Administration  and  the  Grain  Branch,  Production  and  Marketing  Admin- 
istration. The  samples  were  obtained  from  the  cooperative  experiments  with 
the  State  Agricultural . , Experiment  Stations  in  the  spring  wheat  region. 
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INTRODUCTION 

II 

Samples  of  the  standard  varieties  and  some  of  the  new  hybrid  strains  of  hard  red 
spring  wheat,  grown  in  cooperative  experiments  in  the  spring— wheat  region  2 / of 
the  United  States,  are  milled  each  year  “by  the  United  States  Department  of  Agri- 
culture and  the  flour  "baked  into  bread  to  determine  their  quality  characteristics,  j 

The  baking  methods  and  techniques  used  on  the  1949  crop  were  essentially  the  same 
as  used  in  testing  the  wheat  varieties  and  hybrid  strains  for  the  1944  to  1948 
crops  inclusive.  The  bread-baking  tests  included  one  method  that  has  been  used 
also  for  the  1939  to  1943  crops  inclusive,  which  is  the  No.  6 baking  test  in  the 
reports  for  these  years. 

The  purpose  of  this  report  is  to  make  available  to  cooperators  the  quality  data 
from  the  1949  crop  obtained  from  standard  varieties,  new  hybrid'  strains,  and 
Federal  supervision  grade  samples  of  hard  red  spring  wheat,  together  with  a 
summary  of  previous  years’  results, 

SOURCE  OF  SAMPLES 

Extensive  tests  were  made  on  Eastern  and  Western  composite  samples  of  each  of 
seven  uniform  varieties  and  of  many  additional  varieties  and  strains  grown  in  plot 
experiments  at  cooperating  stations.  These  included  "samples  grown  at’  Madison, 

Wis.;  St.  Paul,  Rosement,  Morris,  and  Crooks  tori,  Minn. ; Fargo , Langdon,  Edgeley, 
Willi ston,  Minot,  Mandan,  and  Dickinson,  N.  Dak.;  Brookings,  Eureka,  Highmore,  and 
Newell,  S.  Dak.;  Moccasin,  Mont.;  Sheridan,  tfyo • ; and  Akron,  Colo.  Similar  tests 
were  made  on  Eastern  and  Western  composites  of  the  26  strains  grown  in  the  Uniform 
Regional  Nurseries;  on  the  wheats  in  the , North* Dakota  and  Montana  Intrastate 
Nurseries;  and  those  from  station  nurseries,  grown. at  Madison,  Wis..;  Brookings, 

S.  Dak.;  Langdon,  Mandon,  and  Dickinson,  N.  Dak.;  and  Moccasin,  Mont, 

IlgyHi 

There  were  also  included  17  samples  composited  from  samples  of  carlot  receipts  of  l 
wheat  accumulated  during  a. 90-day  period  of  the  1949  crop  movement  by  the  Minn- 
eapolis, Duluth,  Denver,  and  Great  Palls  offices  of  the  Grain  Branch,  Production 
and  Marketing  Administration.  T hese  samples  represent  country-run  receipts  of 
the  class  Hard  Red  Spring  wheat  and  included  only. those  that  wore  graded  No.  3 
or  better  under  the  provisions  of  the  U.  S.  Grain  Standards  Act.  These  are  here- 
after referred  to  as  commercial  samples.  This  is  the  eleventh  season  that  such 
samples  have  been  collected  and  tested. 


METHODS  USED  IN  THE  MILLING  AND  BARING  TESTS  ' 

Aftef  the'  removal  of  dockage  the  samples  were  prepared  for  milling  by  use  of  a 
milling  separator  and  a scourer  (both  machines  of  experimental  or  laboratory  size). 
The  wheats  were  tempered  in  two  stages;  first  to  14  percent  of  moisture  for  48 
hours  and  then  additional  amounts  of  water  added  l/2  hour  previous  to  milling, 
raising  the  moisture' content  of 'the  grain  to  between  15.0  and  16.5  percent  depend- 
ing upon  the  3aardncss  of  the  variety.  The  wheat  was  milled  on  an  Allis-Chnlners 
experimental  flour  mill  provided  with  three  break  rolls  and  one  smooth  roll.  A 
90  percent  patent  flour  was  nado,  and  the  low  grade  flour  was  discarded. 


2/  Clark,  J.  A.  Results  of  spring  wheat  varieties  gro’-m  in  cooperative  plot  and 
nursery  experiments  in  the  spring-wheat  region  in  1949,  with  averages  for  1938  \ 
to  1949.  U.S.  Dept.  Agr.  Res.  Admin,,  B.P. I . S.&A.E. , Div.  Cereal  Crops  & Dis. 
160  CC,  48  pp.  March  1950.  (processed.) 
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The  test  weight  per  "bushel  of  each  sample  was  determined  in  the  laboratory  on  the 
dockage-free  wheat » The  protein  and  ash  contents  arc  reported  on  a 14.0  percent 
moisture  basis  and  the  flour  yield  on  a moisture-free  basis. 

The  hardness  of  the  grain  was  determined  by  pearling  20  grans  of  doc  Imago- free  whole 
wheat  for  1 minute  in  a model  Ho.  38' Strong-Scot t Pearler.  The  amount  of  material 
pearled, off  expressed  as  a percentage  of  the  wheat  is  called  the  pearling  index. 
This  pearling  index  has  been  found  useful  not  only  as  a guide  in  tempering  the 
samples  for  milling,  but  also  as  a measure  of  the  vitreous  character  of  the  grain. 

A low  index  figure  indicates  hard  grain  and  a high  index  figure  indicates  soft 
grain. 

I ‘ ' 

Tha  bread-baking  tests  on  the  1949  samples  ( same  as  used  on  the  1944  to  1948 
samples  inclusive)  were  made  by  a rich  formula  with  none  or  varying  amounts  of 
potassium  bronate  added.  ' : 

Details  of  the  methods  used  in  1949,  with  the  various  ingredients,  are  shown  in 
table  1.  *. 

Table  1.  Baking  method  used  for  samples  of  the  1949  crop. 


Ingredients  and 
other  items 

Weight  of 
ingredients,  etc,  • 

Flour  (grams) 

100.0 

Yeast  (grams) 

2.0 

Salt  (grams) 

1.5 

Sugar  ( grams)  , ~ 

5,0 

Potassium  bromate  (mgs.) 

1,  2,  3,  or  4 

Malted  wheat  flour  (grams) 

.25 

Honfat  dry  milk  solids  (grams)  4.0 

Short eni ng  ( gran s ) 

3.0 

Water  absorption  (percent) 

Optimum  for  each  variety 

Mixing  time  (minutes) 

Optimum  for  each  variety 

Fermentation  time  (minutes) 

180 

Handling  of  dough 

1st.  punch  after  105  minutes 

2nd.  punch  after  additional  50  minutes ^ 
Mold  ^fter  additional  25  minutes 
Proofing  time  - 55  minutes 

Baked  25- minutes  at  4500F. 

This  baking  procedure  is  based  on  the  method  of  the  American  Association  of  Cereal 
Chemists, ' with  certain  modifications  deemed  necessary  for  unbleached,  experiment- 
ally-milled flour.  Because  of  the  size  of  the  mixing  bowl,  ingredients  sufficient 
for  2 loaves  were  mixed  at  one  tine.  They  were  nixed  a sufficient  length  of  time 
to  develop  the  dough  properly  in  a Hobart- Swan son  dough-mixer  (108  R.P.M.)  with 
4 pins  in  the  head  a.nd  2 pins  in  the  bowl.  The  absorption  of  the  flour  was 
calculated  from  the  amount  of  water  added  for  proper  consistency  at  the  tine  the 
doughs  were  mixed.  The  absorption  values  are  indicated  in  the  fables.  When 
nixed,  "the 'doughs' were  divided,  then  rounded  in  the  ha.nd's,  and  placed  in  fermen- 
tation , granite-ware,  "oatmeal " bowls,  measuring  5 inches  top  diameter,  3 inches 
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fron  ‘bottom  diameter,  end  2-1/2  inches  deep.  The  punches  were  made  by  folding  the 
dough  approximately  10  times  in  the  hands.  At  the  end  of  the  fermentation  period 
the  dough  was  molded  "by  a Thompson  mechanical  roll  type.  "A"  moulder  with  rolls 
set  at  a clearance  of  3/8  of  an  inch  and  the  compression  plate  1-1/8  inches.  The 
molded  doughs  were  placed  in  baking, pans  constructed  from  2XX  tin  known  as  the 
tall  form.  ‘ The  proofing  time  of  55  minutes,  at  86°  F.  and,  baking  time  of  25 
minute, s at;  450°  F.  were  the  sane  for  all  samples,  Two  loaves  of  each  sample  were 
baked,  but  since  the  Ingredients  were  mixed  as  for  one  loaf,  the  two  are  not  du- 
plicn.tes  in  the  sense  in  which  that  tern  is  usually  used  and  are  not  so  considered 
herein.  Data  given  in  the  tables  are  averages  of  the  two  loaves. 

The  baking  trials  were  made  by  varying  the  amounts  of  bronate  (0  to  4 mg.  per  100 
grams  of,  fiour)  with,  the  formula  given  in  t^ble  1.  With  this  baking  procedure  the 
maximum  loaf  volume  is  apparently  obtained  with  ,thc  flour  fron  each  variety  or 
strain.  It  has  generally  been  found  that  the  loaf  having  the  maximum  volume  also 
has  the  best  crumb  color  and  grain  texture  of  the  different  baking  tests  made. 

This  test  appears  to  bring  out  the  full  strength  of  the  wheats  somewhat  better  than 
the  nethods  previously  used.  In  actual  practice  a baking  test  with  1 milligram 
and  another  with  2 milligrams  of  bronate  is  made  on  the  same  day.  Bakes  with  no 
bronate  or  increased  amounts  of rbromate' ( 3 milligrams  or  higher)  are  made  on  the 
following  days  until  the  maximum  loaf  volume  has  been  attained  for  each  variety  or 
strain.  Average  volumes  are  calculated  from  the  three  best  bakes  only.  This 
baking  procedure  brings  each  of  the  samples  to  its  maximum  volume  by  making  pro- 
vision for  adequate  gas  production,  by  the  employment  of  sufficient  sugar  diastatic 
supplement.?,  and  sufficient  oxidation  by  the  use  of  increasing  amounts  of  potassium 
bronate. 

A check  or  standard  flour  (12.6  percent  protein  and  0.48  percent  ash.  and  14.0  per- 
cent moisture  basis)  was  included  in  the  baking  trials  with  each  day’s  tests.  The 
average  loaf  volume  of  76  baking  tests  made  with  the  standard  flour  was  807  cc. 
and  the  standard  error  was  14.2  cc.  On  this  basis  the  least  significant  difference 
between  2 single  bakes  is  40  cc. 

EXPERIMENTAL  RESULTS 

The  results  for  the  regular  nethods  on  plot  end  nursery  composite  and  station 
samples  are  given  in  tables  2 to  7,  and  for  various  baking  methods  on  the  six 
uniform  varieties  in  table  80  The  results  for  the  commercial  samples  are  shown 
in  table  9,  and  the  correlation  and  regression  coefficients  for  10  varieties  and 
strains  are  shorn  in  table  10.  Summaries  of  the  comparable  1949  samples  are 
averaged  in  table  11,  ’and  12-year  results  in  table  12.  Those  tables  are  largely 
self-explanatory.  The  varieties  or  strains  are  arranged  in  the  tables  in  order  of 
their  maximum  loaf  volume.  The  highest  ranking  variety  or  strain  with  respect  .to 
each  property  is  indicated  by  underlining,  \cre  yields  are  included,  where  com- 
parable, to  assist  in  the  interpretation  of  results. 

Many  varieties  and  selections  from  hybrids  tested  during  recent  years  represent 
some  of  the  newer  material  developed  by  plant  breeders.  In  view  of  the  general 
interest  in  them  it  seems  desirable  to  present  the  data  relating  to  them  although 
the  number  of  comparisons  available  for  most  of  the  selections  is  too  small  to  allow 
very  definite  conclusions  to  be  drawn.  Based  an  these  results,  however,  new  wheats 
are  advanced  from  station  nurseries  to  the  Intrastate  and  Regional  nurseries  and 
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Table  3.—- Yield,  milling,  baling,  and  chemical  results  for  the  leading  hard  red  spring  wheats  grown  in  replicated  "plots"  in  1949 

Madison.  Wisconsin 
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then  to  plots.  Possibly  the  most  outstanding  new  strains  tested  for  the  first 
tine  in ’1949  are  Regent  X Pilot  IT.  Ho.  1920,  1764  X Henry  H..  Ho.  2250, , 1759  X 
Tinstein  H.  Ho,  2313  and  1750  X 1753  H.  Hos.  2115  and  2271  as  shown  in  table  4 for 
the  Mandan,  Horth  Dakota.,  increase  plots,  and,  Pilot  X Merit  H.  H.  2137,  Henry  X 
Cadet  H.  Ho.  2233  and  1750  X Tinstein  H.  Ho,  2237  i®.  table  7 for  the  Langdon 
Station  Hursery.  Outstanding  strains  such  as  these  are  advanced  to  Regional 
Hurseries  and  plot  experiments. 


Twenty-six'  wheats  fron  the  Uniform-  Regional  Hursery  have  been  tested,  in  duplicate 
for  their  milling,  baking,  and  chemical  properties.:  -An  Eastern  composite  was  com- 
posed of  grain  from  eight  stations  and  grain  from;  six  dry-land  stations  made  up 
the" He stern  composite.  The  grain  from  three  Western  irrigated  stations  was  not 
- included  nor  tested*.  The  results  of  the  quality  tests  for  the  Eastern  and  He  stern 
composites  and  the  average  of  both  are  shown  in  table  6,  The  discussion  which 
follows  is  based  on  the  average,  of  the  Eastern  and  Western  composites.  Acre  yields 
-ranged  from  17.0  bushels  for  Marquis-to  25.6  bushels  for  Hope’  X Timstein  11-39-51. 

The  test  weight  per  bushel  of  the  samples  wore  lower  than  in  previous  years,  A 
number  of  the  Varieties  and  strains  averaged  lower  than  57  -pounds  per  bushel. 

'’These  were  Redman,  Pilot^  X Merit  H.  2174,  Thatcher  X U33~Hope  W246,  Timstein  X 
Hewthatch  11-42-38,  Am^®  X Hewthatch  Hs„3584  and  3685  and  Regent  X 1315  Hy  1950. 
Redman  was  also  one  of  the  lower  test  weight  per  bushel  in  last  year's  nursery 
trials.  Pilot  X Mida  H.  1953,  Thatcher  X Surpresa  II-39-8,  and  Thatcher  X Triunfo 
SD  343  averaged  highest.  These  three  strains ’were  also  best  among  the  1948 
Regional  Hursery  samples. 

The ‘protein  content  averaged  about  the  same  as  last  year's  nursery  samples,.  A 
number  of  the  varieties  and  strains  averaged  high  in  wheat  protein.  Those  averag- 
ing above  16.0  percent  were  Timstein  X Hewthatch  11-42-38  and  Am^O  X Hewthatch 
H.  3685.  Those  averaging  lowest  and  about  14.0  percent  in  wheat  protein  were  Pilot 
X Mida  H.  1953,-1552  X Mida  H.  1924,44,  and  Regent  X 1315  H,  1960.  It  is  important 
to  note  that  a number  of  those  higher  protein  wheats  are  among  the  best  in  acre 
yield.  This  is  an  exception  to  the  general  belief  that  high  yields  are  usually 
associated  with  relatively  low  protein  contents.  The  flour  proteins  averaged  0.8 
percent  lower  than  the  wheat.  1 


The  flour  yields  varied  over  a wide  range.  A number  of  the  strains  yielded  a high 
percent  of  flour,  some  exceeding  others  with. higher  test  weight  per  bushel.  Pilot 
X Mida  H.  1953,  1552  X Mida  H.  1924,44,  Thatcher  X Surpresa  I I -39-8,  2744  X 2809 
Hs.  3274  and  3291  were  highest  in  flour  yield.  H.  Ho.  1953  and  Hs.  3274-  were 
among  the  strains  highest  in  flour  yield  in  last  year's  tests.  Thatcher  X Triunfo 
SD  343  was  lowest  in  flour  yield  of  the  samples  tested. 

The  milling  characteristics  \\rere  satisfactory  for  most  of  the  varieties  and  strains* 
Thatcher  X Triunfo  SD  343,  was  for  the  second  season  the  softost  textured  strain 
among  the  Uniform  Regional  Hursery  samples.  This  strain  milled  very  soft  and  was 
difficult  to  sieve  or  bolt,  Thatcher  X Triunfo  also  had  a high  pearling  index 
value  indicative  of  the  soft  nature  of  the  grain.  A number  of  the  other  strains 
showed  hard  nillihg  characteristics.  These  were  1750  X 1753  H.  2095,  Pilot2  X 
Merit  H.  2174,  Hope  X Timstein  11-39-51  and  An^O  X Hewthatch  Hs.  3684.  1764  X 


UHIEORM  REGIONAL  HURSERY 


Henry  IT.  2211  was  unsatisfactory  in  milling,  'being  hard  and  vitreous  and  required 
more  than  the -normal • number  of  reductions  to  reduce  the  middlings  to  flour. 

Samples  of  IT.- 1764,  one  of  the  parents  in- this  strain,  has  "been  characterized  in 
previous  years*  tests  by  difficult  milling  properties. 

The  flour  ash  content  liras  generally  high  with  only  a few  strains . averaging  in  the 
desired  lower  range.  Those  lowest  in  ash  contents  and  averaging  .50  percent  or  less 
were  Pilot  X Mi  da  IT.  1953,  Thatcher  X ¥38  Hope  ¥ 246,  Thatcher  X Surpresa  II-39-8,  ' 
H.R.R.  X Mercury  SD  1691  and  Thatcher  X Triunfo  SR  343* 

There  was  a rather  narrow  range  in  "bread-linking  quality.  Most  of  the  loaf  volumes 
were  good  considering  the  protein  content  of  ’ the  varieties  and  strains  with'  the: 
greatest  percentage  of  them  having  optimum  loaf  volumes  higher,  than  900  cc.  The 
five  varieties  and  stf-ins  having  the  highest  optimum  loaf  volumes  were  Thatcher, 
Pilot^  X Merit  IT  2174,  1764  X' Henry  IT '2211,  and  Timstein  X- ITew thatch  11-42-30 
11-42-38.  Two  of  the  strains  lowest  in  loaf  volume  were  1552  X Mida  IT.  1924.44 
and  Am-*-®  X Newthatch  Ns..  3684,  Those  having  the  "best  grain-texture  and  crumb  color 
were  Pilot'  X Mida  ¥.'  19'53,  Hope  X Timstein  11-39-47,  Ns,  2744  X 2809,  N.  3274  and 
Thatcher  X Triunfo  SD  343.  An^®  X Newthatch  N,  3684,  in  addition,  to  being  low  in 
loaf  volume  was  one  of  the  poorest  in  grain-texture  and  crumb  color. 

The  flour  varied  over  a.  wide  range  of  .10.0  percent  in  water  absorption.  Thatcher 
X Triunfo  SD  343,  like  last  year’s  sample,  wa.s  again  lowe-st  and  Hope  X Timstein 
1 1 -39 -'51  and  Pilot2  X Merit  IT  2174,  were,  highest. 

. 

The  range  in  nixing  time  was  rather  narrow  with  only  a few  samples  varying  much 
from  the  average.  Thatcher  X Apex  S 2176,  Pilot2  X Merit  N.  2174,  1764  X Henry 
N.  2211,  Hope  X Timstein  11-39-47  and  Pilot  X Merit  IT.  .1996  were  longest  and  those 
shortest  in  mixing  time  werg  Thatcher  X Surpresa  II-39-8,  Timstein  X Newthatch 
11-42-30,  Am-*-®  X Newthatch  Ns,  3684  and  Thatcher  X Triunfo  SD  343. 

The  response  to  oxidizing  agents  did  not  vary  greatly  among  the  26  varieties  and 
strains  compared.  About  half  of  the  varieties  and  strains  required  the  .same  amount 
of  oxidizing  agents  as  Thatcher.  Of  the  other  samples,  about  one-fourth  required 
less  and  the  rest  slightly  higher  amounts  of  oxidizing  agents  than  Thatcher.  All 
were  within  the  range  generally  considered  satisfactory  for  hard  red  spring  wheat. 

Probably  the  most  all  around  outstanding  strains  tested  this  year  from  the  Uniform 
Regional  Nursery  are  Timstein  X Newthatch  11-42-30  and  1764  X Henry  N 2211  and 
■Ns.  2744  X 2809,  N.  3274.  Other  strains  that  are  promising,  except  for. a single 
deficiency  are  Pilot  X Mida  N.  1953  because  of  low  protein;  and  1750  X 1753  N.  209& 
and  Hope  X Timstein  11-39-47  and  11-39-51  because  of  questionable  milling  prop- 
erties. • 
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UMIFORM  VARIETIES  BAKED  BY  SEYM  STRAIQHT^-DQUMH  METHODS 
. j AM)  TWO  SPOMGE-DOUGH  METHODS 

The  composite  flours  of  the  seven  uniform  plot  varieties  (.table  2)  for  the  Eastern 
and  Western  sections  were  baked  by  seven  straight-dough  methods  and  two  sponge- 
dough  methods.  The  regular  bread-baking  formulas  and  the  raalt-phosphate-bromate 
formula  with  four  different  fermentations  were  baked  by  the  straight  dough  method. 
The  malt-ohosphate-bromate-baking  procedure  is  one  of  a number  of  other  methods 
used  by  some  laboratories  in  this  country  as  well  as  in  Canada.  In  the  sponge- 
dough  method  a 3-hour  sponge  was  used  with  40  and  60  minutes  in  the  dough.  The 
sponge-dough  method  is  generally  used  in  bakeries  for  the  ammercial  production 
of  bread  and  in  laboratories  association  with  the  baking  industry  for  testing 
purposes.  The  baking  results  are  given  in  table  8 and  other  chemical  and  milling 
results  in  table  2. 


Straight -Do ugh  Methods 

The  baking  procedure  by  the  regular  formula  produced  the  largest  loaf  volumes  from 
the  Eastern  section  samples  with  1 milligram  of  bromate  but  the  Western  section 
samples  with  no  bromate  averaged  best  in  volume.  The  largest  loaves,  by  the  raalt- 
pho sphate-bromate-baking  method  were  generally  produced  by  the  1*5  hour  fermenta- 
tion time.  The  1.5  hour  fermentation  malt-phosphate-bromate  bake  for  the  Eastern 
section  samples  produced  loaves  that  were  nearly  the  same  in  volume  as  those  pro- 
duced by  the  regular  method  with  2 milligrams  of  bromate  added.  In  the  Western 
section,  the  agreement  was  best  between  the  regular  method  with  1 milligram  of 
bromate  and  the  1*5  hour  fermentation  mal t-pho sphat e-b ro mate  bake.-  The  varieties 
showing  a high  degree  of  tolerance  to  length  of  fermenta.tion  time  were  Cadet  and 
Mida  X Cadet  W.  1831  (Eastern  section)  and  Cadet  from  the  Western  section.  Those 
varieties  showing  a low  degree  of  tolerance  to  length  of  fermentation  time  were 
Mida  (Eastern  section)  and  Thatcher,  Pilot  and  Mida  X Cadet’  in  the  Western  section. 
The  Eastern  section  samples  showed  a higher  degree  of  tolerance  to  length  of  fer- 
mentation than  the  Western  section  samples.  Those  varieties  averaging  best  in  loaf 
volume  by  the  average  of  all  methods  were  Cadet,  Mida  X Cadet,  and  Thatcher  in  the 
Eastern  section  and  Thatcher,  Cadet,  and  Mida, X Cadet  in  the  Western  section.  Cadet 
and  Mida  X Cadet  wore  among  the  better  srmples  in  last  year's  tests.  The  average 
for  both  sections  shows  Thatcher  and  Cadet  had  the  highest  volumes  for  all  methods, 
with  Mida  and  Lee  the  lowest.. 


Sponge-Dough  Methods 

The  best  loaf  volumes  by  the  sponge-dough  methods  were  generally  lower  than  those 
obtained  by  the  straight-dough  methdd  when  compared  by  variety.  Sixty  minutes  in 
the  dough  produced  better  loaf  volumes  than  the  shorter  dough  time. ; ’The  sponge- 
dough  method  appears  to  narrow  the  spread  in  loaf  volume,  between  the  different 
varieties  more  than  when  the  straight-dough  method  is  used*-  In  the  Eastern  section, 
(60  min.  dough)  Cadet,  Thatdher,  and  Lee  are  best  but  the  differences  are  small 
in  comparison  with  the  three  other  varieties  and  strains.  :In  the  Western  section 
(60  min.  dough)  Thatcher  and  Pilot  are  best  and  Mida  X Cadet  IT  1831  poorest  of 
the  group.  An  average  of  the  Eastern  and  Western  section  (60  min.  dough)  shows 
little  difference  beacon  the  varieties  with  Thatcher  possibly  best. 


Table  8.  Uniform  Varieties , 1949,  composited  from  Eastern  and  Western  Sections  and  baked  by 
seven  straight  dough  methods  and  two  sponge  and  dough  methods. 
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COMMERCIAL  SAMPLES 

As  in  past  years  a number  of  commercially  grown  wheat  samples  were  obtained 
through  the  Grain  Branch,  Production  and  Marketing  Administration,  fo.r  comparison 
with  the  varieties  and : strains  produced  in  experimental  plots.  Seventeen  such 
samples,  representing  a number  of  grades  and  types  were  obtained  at  Denver,  Colo- 
rado; Great  Palls,  Montand;  and  Minneapolis  and  'Duluth,  Minnesota.  'The  samples, 
were  composited  by  grade  from  2,424  cars  of -wheat  grading  No.  3 or  better!  This 
is  the  eleventh' season  such’ samples  have  been  tested.  The  results  are  given  in 
table  9. 

These ' samples  generally  averaged  lower' in  protein  corltent  than  the  experimental; 
plots  .and  nursery  samples.  Otherwise,  the  milling,  baking,  and  chemical  results., 
do  not  appear  to  be  greatly  different,  especially  when  compared  with  samples 
having  approximately  the  sene  protein  content  and  test  weight  per  bushel. 

-CORRELATION  MD  REGRESSIONS 

% ■■■'■'  ? i • ' * ' • * • ^ . . . 

Correlation  coefficients  (r)  for  optimum  loaf  volume  and  flour  protein  content  of 
10  varieties  and  strains  have  been  calculated  ^nd  are  presented  in  table  10.  Also 
shown  in  this  table  -is  the  slope  of  the  regression  line  or  the  change  in  loaf 
volume  for  each  1.0  percent  of  protein  (b^),  the  average  protein  content  of  the 
flour  and  the  loaf  volume  of  the  bread,  and  the  loaf  volumes  adjusted'  to  a 13.0 
percent  protein  basis  by  the  means  of  the  regression  equation.  The  plotted  re- 
gression lines  for  each  variety  are  shown  in  two  graphs  in  figure  1. 

The  graphs  show  that  the  relation  between  loaf  volume  and  protein  content  is  gen- 
erally linear.  These  results  are  in  accordance  with  the  last  5 year.s  (1944  to  1948) 
where,  with  a few  exceptions,  the  points  fell  on  or. very  close  to  the  calculated 
regression  lines.  Most  of  the  correlation  coefficients  for  loaf  volume  and  flour 
protein  content  are  high.  T.  he  highest  coefficients  are  for  Pilot  X Mida  IT  1953, 
Mida  and  Pilot  X Merit- N 1898.  ...  The  wheats  having  the  lowest  coefficients  this 
season  are  Lee  and  Thatcher.  Both  of  these  varieties  had  low  coefficients  'in  last 
season's  tests.  It  should  be  noted  that  the  number  of  samples  of  each  variety  is 
rather  small  for  a study  of  this  kind.  This  fact  should,  be  considered  in  evalu- 
ating the  results.  '■*  f : 

*• 

One  of. the  important  results  of  this  study  and  of  interest  are  the  differences; in 
the  level  and  particularly  in  the  slope  of  the  regression  lines  for  the  different 
varieties.  The  regression  lines  for  the  seven  varieties  and  three  strains  shown 
in  the  two  gra  phs  include  the  regression  lines  for  Thatcher  and  Mida  repeated  in 
each  graph  as  standards  of  comparison. 

There  was  some_  variation  in  the  slope  -and  level  of  the  regression  lines  among  the 
varieties  compared  in,  graph  i. ’ The  slope  of  the  line  for  Rushmore  was  steeper 
than  the  slope  of  the  other  lines  compared  in  this  group.  The  slope  of  the  lines 
for  Pilot,  Rival,  and  Cadet  were  about  the  same  but  higher  than  that  of  Mida.  The 
change  in  loaf  volume  for  each  1 percent  of  protein  was  highest  for  Rushmore 
(65.4  cc.)  and  lowest  for  Thatcher  (43.2  cc.).  Pilot  (907  cc.)  was  higher  in  loaf 
volume,  converted  to  a 13.0  percent-protein  basis,  than  Thatcher  (892  cc.);  while 
Rival  (882  cc.),  Cadet  (873  cc.),  Rushmore  (867  cc.),  and  Mida  (849  cc,)  were  lower 
in  loaf  volume  than  Thatchor. 


The  regression  line  for  H 1831  was  slightly  higher'  than  those  for  the  other 
varieties  and  strains  in  graph  S and  wps.  lower  than  the  regression  line  for 
Thatcher;  The  two  strains  H 1953  and  IT  .1898  appear  to  "be  similar  with  respect  to 
regression  lines  and  intermediate  in.  this  respect  "between  Thatcher  and  Mida.  Lee 
had  the  smallest  change  (37.4  cc. ) in  loaf  volume  for  each  1 percent  of  protein 
among  the  samples  pompared  in  both  graphs,  Lee  was  also  lowest  in  this  respect 
among  the  cheats  compared  last  season.  Mida  X Cadet  IT  1831  was  the  highest/  of  • 
this  group  in  loaf  volume  (900  cc.)  converted  to  a' 13.0  percent  protein  basis. 

Pilot  X Mida  TT  1953  (877  cc.)  and  Pilot  X Merit  IT  1898  (869  cc.)  were  substantially 
alike  but  both  were  lower  than  Thatcher  (892  cc.)  (rl3.0  percent-protein  basis)  in 
loaf  volume.  Lee  (858  cc.)  averaged  only  slightly,  higher  than  Mida  (849  cc.)  but 
was  lower  than,:  Thatcher  (892  cc.)  in  loaf  volume  converted  to  a uniform  protein- 
basis.  A ' 


The  relative  position  of  the  regression  lines  appear  to  bo  a rather  satisfactory 
measure  of  the  relative  protein  quality  of  these  varieties.  Prom  these  lines  the 
varieties  and  strains  can  be  compared  with  each  o,ther  by.  the  means  of  loaf  volume 
taken  at  a medium  protein  level  (13.0  percent)  as  calculated  from  the  regression 
lines.  The  loaf  volume  for  each  variety,  is  the  point  at  which  the  regression  line 
crosses  .the  13.0  percent-protein  value  in  the  graphs.  These  loaf  volumes  arranged 
in  descending  order  are  shoftn  in  the  last  column- of  table  10.  Mida  X Cadet  IT  1831 
appears  to  be  relatively  better  in  protein  quality  than  either  Pilot  X Mida  IT  1953 
or  Pilot  X Merit  IT  1898. 


Table  10.  Summary  of  protein  content  - loaf  volume. 


Variety  or 
cross 

State 

or 

H.  Ho. 

'Ho.  of'  ' 
sample  s 

i/ 

r 2/ 

Protein.  .Average 
0f  optimum 

flour  . loaf 

volume 

Loaf  volume  at 
13.0  pet,  pro- 
tein content  3 / 

- 

Percent 

- >.  ££• 

Pilot 

16  . 

52.0 

►852 

14.2 

969 

907 

Mida  X Cadet 

1831 

16 

41 1 8 

.850' 

13.8 

933 

900 

Thatcher 

28 

43.2 

.735 

14.9 

974 

892 

Rival 

. . 14 

48.7 

.883 

13.7 

916 

882 

Cadet 

18 

47.8 

.823 

14.6 

954 

878 

Pilot  X Mida 

1953 

16 

47.9 

.949 

13.. 6 

906 

877 

Pilot  X Merit 

1898 

13 

49.2 

.905 

14.1 

923 

869 

Rushmore 

10 

65.4 

,866 

14.5 

965 

867 

Lee 

19 

3704 

.766 

15.1 

936 

858 

Mida 

22 

45.5 

.913 

14.1 

899 

849 

1 / Slope  of  th 

a regression  line 

or  the 

cubic 

centimeter 

change  in  loaf  volume 

for  each  1 percent  of  protein, 

2/  Correlation  coefficients  for  loaf  volume  and  flour  protein  content.-  All 
correlation  coefficients  are  significant  at  the  1 percent  level. 

3 / Calculated  from  regression  equation. 
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Table  12.  Acre  yields  and  total  number  of  samples  comparable  with  Thatcher  and  weighted 
average  milling,  baiting,  and  chemical  properties  expressed  in  percentage  of 
Thatcher  for  the  12  years,  1938  through  1949*  ' 


Yield  Results 


Variety,  state 
or  N.  Ho. 

.Years 

grown 

Station 

years 

Acre 

yield 

Variety,  state 
or  N.  No, 

Years 

grown 

No.  of 
samples 

Test 

weight 

N.  Ho.  2233 

2 

2 

180.0 

Thatcher 

12 

236 

Minn,  2824 

104.8 

N,  No.  2239 

' 2 

3 

162.9 

Pilot 

12 

180 

N.  No.  1953 

104,6 

Henry 

9 

55 

119.1 

Mi  da 

11 

152 

Mi  da 

104.4 

Minn.  2824 

2 

4 

114.2 

Cadet 

10 

150 

N.  No.  2095 

103,4 

N,  No*  2083 

3 

11 

112.2 

Rival 

12 

143 

N.  No, , 2083 

103*1 

Ns.  3274  *.  . 

2 

< 8 ■ 

112.1 

Lee 

4 

; eo  , 

Lee 

102.1 

Rushmore 

8 

38 

110.4 

N.  No.  1831 

5 

• 56 

Henry 

101.8 

IT.  No.  1953 

4 

25 

110.1 

1 Henry 

8 

54 

H.  No.  1031 

101.6 

Lee 

4 

58 

109.6 

Redman 

4 

40 

Rival 

101.5 

Mida  . . 

11, 

/ , 152 

. 109.1 

Rpshmore 

8 

38 

Ns.  3274 

100.9 

Rival 

12 

' 143 

108.4 

Rescue 

’ 5 

: '27  ' 

N. 'No.  2239 

100.9 

N,  No.  2174 

3 

8 

108.0 

N.  No.  1953 

4 

26 

Rescue 

100.4 

N,  No.  1831 

6 

58 

107.0 

N.  No.  1898 

4 

25  1 

N.  No.  2211 

100.3 

N.  No.  1996.  ■ 

2- 

’ v 5 

106.0  • 

■ IT*  No,  1860  . 

. 7 

16  ' 

N.  No.  1860 

100.3 

Pilot 

12 

• 188 

105.9 

N.  No,  2083 

3 

11 

N.  No.;  2233 

100.3 

N.  No.  2211 

2 

7 

104.5 

Minn.  2797 

2 

9 

Pilot. 

100.3 

N.  No.  1898 

4 

25  . 

104.4 

N.  No.  2095 

2 

9 

N.  No.  1996 

100,2 

Cadet 

10 

150 

102.0 

N.-  No.  2174 

3 

8 

N.-  No.  1898 

100.1 

N.  No.  1860 

7 

16 

101.1 

Ns.  3274 

2 

8 

Redman 

100.1 

THATCHEP 

12 

230 

100.0 

IT.  No.  2211 

2 

7 

IT.  No.  2174 

100.0 

Redman 

4 

41 

99.6 

. N:  No.  1996 

2 

4 

Minn.  2797 

100.0 

Minn.  2797 

2 

9 

99,6 

Minn,  2824 

2 

4 

thatcHer 

100.0 

N.  No,  2095 

3 

10 

96.4 

N.  No,  2239 

2 

3 

Rushmore 

89,4 

Rescue 

5 

27 

88.1 

N.  No,  2233 

2 

2 

Cadet 

99.0 

Quality  Results 


Crude  protein 
of  wheat 

Flour  yield 

"Ash’  of  'flour 

Water  absorption 
of  flour 

Minn.  279? 

104.1  ’ 

•Henry 

102*7 

• N.  No.  >1860 

>114.3 

N.  No.  1860 

106.2 

N.  No..  2233 

104.0 

N,  No.  1831 

102.6  ■ 

Minn.  2797 

112,9 

Minn.  2797 

105,6 

Lee 

103,8 

Rival 

102.5 

N.  No.  2174 

111.3 

N,  No.  1898 

105.3 

Minn.  2824 

101.3 

Mida 

102.3 

Rival 

105.2 

Cadet 

104.3 

Ns,  3274 

101.2 

Redman 

101,4 

Cadet 

105.0 

Rival 

103.1 

Cadet 

101.0 

Minn.  2824 

101,3 

N.  No.  1898 

104.7 

N.  No.  2095 

103.0 

N.  No,  2211  • 

100.7 

■ Ns.  3274 

100*9' 

■ N„  <No,  2083 

104.5 

N.  No.  2211 

103.0 

N,  No.  2095 

100.2 

N.  No.  1996 

100,7 

N.  No.  2239 

102.1 

Lee  . 

102.5 

THATCHER 

100.0 

N.  No,  2233 

100.4 

Ns,  3274 

101.4 

N.  No,  2233 

101,5 

N.  No,  2239 

99.4 

N,  No.  2083 

100.2 

Lee 

100.7 

N.:  Ho.  2239 

101.5 

Mida , . . 

99,2  . 

;Lee 

.100,0 

, N,  No.  2233 

100,0 

Ns.  3274 

101.1 

Rival 

98.9 

■ THATCHER 

100.0 

THAJCHsR 

100.0 

N.  No,  2174 

100.7 

Redman 

98.3 

N,  No.  1953 

99.9 

Rushmo  ie 

99.9 

N.  No.  1831 

100.5 

Pilot 

98^2 

Rescue 

99.5 

N.  No,  2211 

98.8 

Mida 

100.4 

Rescue 

9®.  9 

Rushmore 

99.4 

N.  No.  1831 

98.2 

.Redman 

100.1 

N.  -No.  1898 

,97.7  , 

Cadet 

. 99.2; 

N.  No.  2095 

' 9?o5 

IT.  No.  1996 

100.0 

N.  No.  1860 

-97.4 

• N.  No,  1860 

. 99.2 

Redman 

97,4 

THATCHER 

100.0 

Rusnmore 

97.1 

IT.  No.  2174 

98.9 

Mida 

97.0 

N.  No.  1953 

99.7 

N.  No.  1953 

96.0 

Pilot 

98,8 , 

Pilot 

97.0 

Rushmore 

09.6 

IT.  No.  2174 

95.8 

N,  No.  2095 

98,5 

IT.  No.  1996 

96.2 

IT.  No.  2083 

99.2 

N.  No,  2083 

95.5 

N.  No.  1898 

98e4 

Rescue 

96.2 

Pilot 

98.5 

N.  No.  1831 

" 93.8 

N.  N0,  2239 

98.4 

Henry 

93.1 

Rescue 

98.0 

Henry 

93.3 

Minn.  2797 

98.1 

N.  No.  1953 

93.1 

Henry 

97.3 

N.  No.  1996 

: 92.9 

IT.  No,  2213, 

97,1 

Mirpi.  2824 

92,7 

■Minn.  2824 

95.-5 

Table  12. — Continued 
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Qgality  Besults 


Loaf  Volume 

, Loaf  Volume 

Loaf  Volume 

Method  No.  6 

Average 

Opt imum 

Minn.  2797  : 

103,4 

Minn,  2797 

105.5 

Minn,  2797 

106.6 

Rescue 

‘ 102.4 

Rescue 

102.5 

Rescue 

103.2 

N.  No.  2211 

100.9 

N.  No.  2233 

102.3 

N,  No.  2233 

102.3 

N.  No.  2174 

100,5 

N.  No.  2211 

101.5 

N.  No.  2211 

100.7 

Cadet 

100.4 

Cadet 

100.4 

Cadet 

100.6 

THATCHER 

100,0 

N,  No.  1996 

100,3 

Redman 

100.4 

Lee 

99.8 

Minn.  2824 

100.3  . 

, ' T.HATCHER 

100.0 

Redman 

99.7  ' ' 

' Lee 

100.1 

Lee 

99.8 

Rushmore 

99.4 

Redman 

100.0 

.Pilot  . 

99,2 

Pilot  ' 

99.1 

N,  No.  1831 

100.0 

N,  No.  I860., 

99.2 

N.  No.  1996 

99,1 

THATCHES' 

100,0 

N.  No.  2174 

99.1 

Rival 

98.4 

Pilot 

99,7 

Minn.  2824  . 

99,0 

N;  No,  1831 

" 98. 3 ■ 

N.  No.  1860 

99.5 

Rushmore 

98,9 

Minn.  2824 

98.3 

N.  No.  2174 

99.0 

N.  No,  1996 

98.7 

N.  ;No,. 1898 

• 98.0  v - 

Rushmore 

98.9 

N.  No.  1831 

98.6 

N.  No.  2083 

97.6-. 

N,  No.  1898 

98,4 

Rival 

98.1 

N.  No.  2233 

97.6 

Rival 

98.1 

Ns.  3274 

97.5 

N.  No.  1953  . 

96,8 

Ns  . 3274  , 

98.1 

N.  No,  .2239 

97.2 

N.  No.  2C95 

96.8 

N.  No.  2239 

97.2 

N.  No.  2083 

96.9 

Henry 

96.4 

N,  No.  2095 

97.0 

Henry 

96.8 

Ns.  3274 

96.3 

N.  No.  2083 

97.0 

N.  No.  1953 

96.3 

N.  No.  1860 

95.7 

Henry  • ' ' • ' 

96.8 

N.  No.  1898 

95.7 

Mida 

95,5 

N.  No.  1953 

96.1 

N.  No.  2095 

95.6 

N.  No.  2239  , ; ; 

92.0 

Mida , , 

,94.9 

Mida  ’ 

94.8 

Quality  Results 

Crumb  Color 
Average 

Grain  - Texture 
Average 

Summary  of  all  tests 
for  7 properties  1 J 

N.  No.  2095 

114,3 

Redman 

104.4 

- Lee 

103.3 

Lee 

113.1 

N.  No.  2239  . 

102.4 

Minn,  2797 

102.8 

Mida 

109.6 

Minn.  2824; 

102,3 

N,  No.  2095 

102.4 

N.  No,  1953 

107.7  ' 

Cadet 

102.0 

Cadet 

101.9 

Cadet 

107,5 

N.  No.  2095 

101.9 

Mida 

101.8 

N.  No.  1898 

107.2 

Mida 

101.7 

Redman 

101.6 

Redman 

106.8 

Lee 

101.6 

Rival 

101.4 

:N.  No.  1996 

106.8"’  • 

Ns.  3274 

101.5 

Ns.  3274 

ioi.4 

N,  No.  2174 

106.5 

NiiNb.  1831 

101.4 

N.  No.  1860 

100.9' 

Ns.  3274 

103.5 

Pilot 

101.3 

N.  No.  2233 

100.8 

N.  No,  2239  ' « 

105.5 

Rival 

101, 1 

■ N.  No.  2239 

100,8 

Minn.  279,7  . 

• 105.4 

N,  No.  1953  ■ 

- 101.0 

N.  No.  1953 

100.7 

Rival  , 

104,3  . 

Rushmore 

. 100.0 

N.  No.  1898 

100.6 

Pilot 

104.0 

Minn.  2797  ■ 

100.0 

N.  No.  2211 

100.4 

N,  No.  1831  : 

103.8 

N.  No.' 2174 

100.0 

N.  No.  1831 

100.3 

N.  No.  I860,'  ■ 

*103.8 

No*  22  ll 

100.0'- 

' N.  No.  2174 

100.1 

N.  No,  2233 

101.3 

N,  No.  1860  - 

100.0 

Pilot 

100.0 

N.  No.  2211 

101.3 

N.  No.  1996 

100.0 

THATCHER 

100,0 

Rushmore 

101.0 

THATCHER 

100.0 

N.  No.  1996 

99,9 

THATCHER 

100.0 

N.  -To . 2083 

99.9 

Rescue 

99.7 

Rescue 

99.4 

N.  No.  1898' 

99v5 

Minn.  2824 

99,5 

N.  No,  2083 

94.9 

Rescue 

99.4 

Rushmore 

99.3 

Henry 

94.2 

Henry 

97.8 

N.  No.  2083 

98,5 

Minn,  2824 

92.3 

N,  No.  2233 

95,5 

Henry 

97.7 

l/llest  weight,  wheat  protein,  flour  yield,  water  absorption,  optimum  loaf  volume, 
crumb  color  and  grain  texture. 


SUMMARY:  COMPARABLE  SAMPLES  1949 

In  table  11,  the  properties  of  the  1949.  samples  of  24  varieties  or  strains  of  hard 
red  spring  wheat  .are  compared  with  those  of  Thatcher  grown  in  the'  same  tests.  The 
varieties  are  arranged  in  order  of  the  optimum  loaf  volume  expressed  as  a percent- 
age  of  Thatcher.  . .....  . 

SUMMARY : COMPARABLE  SAMPLES  1958  TO  1949 

Table  12  gives  the  averages  (2  to  12  years)  of  the  milling,  baking,  and  chemical 
properties  of  24  Varieties  and  strains,  expressed  as  a percentage  of  comparable 
samples  of  Thatcher.  These  include  the  leading  commercial  varieties  groxm  in  the 
region  and  the  most  promising  new  hybrid  strains  that  have  been  tested.  The  total 
number  of  samples  tested  of  each  variety  or  strain  varied  from  2 to. 236*  The  more 
important  quality  .comparisons  for  only  the  numbered  hybrid  strains,  .(in  the  summary  ; 
table  12)  will  be  discussed  in  relation  to  Thatcher  as  100  percent.  The  named 
varieties  in  table  12  have  been  discussed  previously  in  the  1946  and  1947  reports. 
The  strains  are  listed  in  order  of  the  total  number  of  samples  tested. 

nc  no.  1831  ■ 

if.  No.  1831  is  Mi  da  X Cadet  (C,  I.  12363).-  It  was  tested  in  the- Uniform  Regional 
Nursery  during  the  3 years  1945  to  1949  and  because  of  its  high  yield  and  quality 
Was  advanced  to  plot  experiments  and  made  a uniform  variety  in  1948.  It  is  beard- 
less and  a rather  late,  tall  wheat. 

During  the  last  5 years,  56  milling  and  baking  tests  show  N.  No.  1831  to  exceed 
Thatcher  in  test  weight,  flour  yield,  water  absorption  of  flour,  crumb  color,, 
and  grain  texture.  It  has  been  among  one  of  the  better  wheats  in  yield  of  flour 
ranking  2nd  among  the  24  varieties  and  strains  compared.  Due  partly  to  its  high 
yield,  it  has  averaged  lower  in  wheat  protein  (1.0  percent)  than’ Thatcher.  The 
protein  content  has  been  consistently  low  during  the  years  tested.  It  averages 
also  lower  in  flour  asht>  and  loaf  volume  by  the  optimum,  and  No.  6 methods.  The 
loaf  volumes,  although  lower  than  Thatcher.,  are  better  than  expected  on  the  basis 
of  its  protein  content.-. 

It  has  been  uniformly  good  in  grain  texture  and  crumb  color  in  all  years  tested. 

N*  No.  1831  has  good  milling  characteristics  and  produces  a granular  flour  similar 
in  this  respect  to  the  flour  from  Thatcher,  It  averaged  about  the  same  as  Thatcher 
in  dough  mixing  tine  but  required  about  25  percent  greater  amounts  of  oxidizing 
agents  than  Thatcher  for  optimum  broad.  N.  No.  1831  averages  15  th  in  the  summary 
of  seven  principal  properties  among  the  24  wheats  compared. 


N.  NO.1  1953 

. i , 

N.  No.  1953  is  Pilot  X Kida  (C.  I.  12445),  It  has  been  in  the  Uniform  Regional 
Nursery  for  3 years  where  it  has  been  a; high  yielding,  heavy  test  weight  wheat. 

It  is  bearded,  resistant  to  loose  smut,  and  is  a good  dry. land  wheat,  best  adapted 
for  the  Vfe stern  section  of  the  region. 


.During  a 4-year  period,  2#. comparable  railing  md- baking  tests  show  it  to  exceed 
Thatcher  with  respect  to  test  weight,  grain  texture  and  crumb  color,  IT,  No.  1953 
is  similar  to  Thatcher,  in. hardness,  according  the  pearling  index  values.  It  has 
good  milling  characteristics  but  yields  slightly  less  flour  than  expected  consider- 
ing its  high  test  weight.,  .It  averages  lower  in  xorotein  content  and  loaf  volume 
than  Thatcher.  The  protein  content,  averaging  0.6  percent  lower  in  the  Wheat  than 
Thatcher,  is  due  largely. to  higher  acre  yields.  It  averages  lower  in  ash  content 
of  flour,  than  either  Thatcher  or  Mida.  It  has.  about  the  same  dough  mixing  time, 
is  equal  in  water  absorption,  ■ but'  requires  Slightly  lower  amounts  of  oxidizing  '' 
agents  than  Thatcher  for  optimum  bread.  It  has  been  outstanding  as  to  test  weight 
and  crumb  color  of  bread  for  each  of  the  4 years  tested.  It  ranks  12th  for  the 
average  of  seven  principal  properties  among  the  24  wheats  (table  12)  compared. 

f ■'  . ■ 

’ -i  '■■■•.  . . • IT.  NO.  1898 

N.  No.  1898  is  Pilot  X Merit  (C.  I.  12442).  It  was  in  the  Uniform  Regional  Nursery 
for  the  3-year  period  1946  to  1948,  ranking  second  for  yield  during  that  period. 

It  also  averaged- high  ,? n loaf  volume  and  other  quality  properties,  " It  is  bearded, 
resistant  to  scab,  end  best  adapted  for  the  System  section  of  the  region. 

The • weighted  average  of  25  comparable  samples  for  4 years'  show  N.  No.  1898  to  ex- 
ceed Thatcher .with  respect  to  water  absorption  of  flour  and  crumb  color  of  bread. 

It  has  been  one  of  the  better  strains  in  crumb  color  among  the  varieties  compared, 
averaging,  uniformly- good  in  all  of  the  years  tested.  It 'has  averaged  lower  in 
protein  content'  of  wheat  (0*4  percent),  yield  of  flour,  loaf  volume  of"  the  No,  6^ 
average  and  optimum,  bake,  and  grain  texture  than’ Thatcher*  In  test  weight  per 
bushel,'  it  is  equal  to  Thatcher. 

The  quality  of  the  gluten  of  N.  No.  1898  is  good.  The  loaf  volume,  although  lower 
than  Thatcher  but  higher  than- -Mida,  is  better  than  expected  on  the  basis  of  its 
protein  content.-'  Ni  No*  1898.  averaged  third  highest  in  water  absorption  and  was 
among  those  highest  in  ash: content • of  flour  ranking  6th  of  the  24  varieties  and 
strains  compared.  It  mills  satisfactorily.  The  grain  of  N.No.  1898  was  found  to 
be  slightly  harder  than  that  of  Thatcher  according  to  the  pearling  index  value. 

It  has  a longer  dough  mixing  time  and  requires  about  25  percent  greater  amounts 
of  oxidizing  agents  than  Thatcher  for  . optimum  bread*  N.  No.  1898  averages  13th 
in  the  summary  of  seven  principal  properties  among  the  24  wheats  (table  12)  com- 
pared. •;  , ' - 


ff.  NO.  1860  - 

N.  No.  1860  is  Merit  X Pilot  (C.  I.  12355).  It  was  included  in  the  Uniform 
Regional  Nursery  for  the  3‘year  period  1944  to  1946  by  the  Montana  Station  and  has 
been  continued  among  the  plot  varieties  at  Stations  in  that  state. 

The  weighted  average  of  16  milling v^nd  baking  tests  for  7 year;-  show  N,  No*  1860 
to  exceed  T hatcher  with  respect  to  -water  absorption  of  flour  and  crumb  color  of 
bread.  It  has  been  one  of  the  best-  strains  in  water  absorption  among  the  24  wheats 
compared,  averaging  highest  for  the  years  tested.  N.  No.  i860  averaged  about  the 
same  as  Thatcher  in  test  weight  per  bushel,  flour  yield,  loaf  volume  of  bread 
(average  and  optimum)  and- grain  texture.  The  ash  content  of  the  flour  of  N.  No. 
1860  has  been  high  and  averaged  1st  among  the  24  wheats  compared  in  this  report. 


— 4* 1*? 


It  averaged  slightly  lower  in  protein  content  of  wheat  (0.4  percent)  than  Thatcher. 
The  quality. of  the .gluten  appears  to  he  good  with  satisfactory  dough-handling 
properties  in  the  hake  shop.  -.It  has -averaged  higher,  than  Hi  da  and  Rival  in  optimum 
loaf  volume.  It  mills  satisfactorily,  producing  a granular  flour  similar  in  .this 
respect  to  the  flour  from-  Thatcher.  The  grain  of  IT.  Ho.  1860  was  found  to  he: 
slightly  harder  than  that  of  Thatcher  according  to  the  pcarling-index. value.  It 
has  the  same  dough  mixing  time  and  requires  about  twice  the  amount  of  hromate  than' 
Thatcher  for  the  host  bread..  H;  Ho.  1860  averages  9th\in  the  summary  of  seven 
principal  properties  among  the (24  wheats  (table  12)  compared. 


H.  HO.  2083  .1  „ - > 

H.  Ho.  2083  is  1552  X Mida  (C.  I.  12543).  It  was  developed  at  the  Dickinson, 

Horth  Dakota  Station  and  was  entered  in  the ■Uniform  Regional  Hursory  in  1948.  It 
has  been  grown  in  plot  experiments  at  the  Dickinson  Station  for  2 years  where  it 
has  yielded  over  8 i>ei*cent  more  than- Thatcher.  . 

The  weighted  average  of  11  comparable  samples  for  3 years  showed  that  H.  Ho.  2083 
exceeded  Thatcher  with  respect. to  test  weight  per  bushel  but  that.it  was  about  the 
same  as  Thatcher  in  yield  of  flour,  water  absorption,  and  grain  texture  of  bread. 

It  has  averaged  0.7  percent  lowea*  in  .rotein  content  of  wheat  than  Thatcher,  prob- 
ably due  in  part  to  its  higher  acre  yields.  It  has  been  uniformly  low. in  all  com- 
parable tests  with  Thatcher  and  ranks  21st  in  protein  content  among  24  wheats  com- 
pared in  table  12.  H.  Ho.  2083  has  good  milling  characteristics.  The  grain  of- 
H.  Hoi  2083  is  slightly  softer  than  that  of  Thatcher  according  to  the  higher  pearl- 
ing index  values.  It  exceeds  Thatcher  in  ash  content  of  flour,  ranking  7th  among 
24  wheats  compared.  In  the  bread  baking  tests  H»  Ho.  2083  has  ranked  ihferior  to 
Thatcher,  averaging  lower  in  loaf  volume  by  the  three  methods  (Ho.  6 average  and 
optimum)  and  crumb  color.  It  ranks  19th. by  the  pptimum  bread  baking  method  among  ’ 
24  wheats  compared.  It  has  a slightly  shorter  dough-nixing  time  but  required,  a- 
bout  50  percent  greater  amounts  of  oxidation  agents  for  the, best  bread  than  that 
of  Thatcher.  H.  Ho.  2083  ranked  23rd  (ohly  Henry  was  lower)  in  the  summary  of 
seven  -principal  properties. 


. ■ . MIHH.  2797  ' 

Minn.  2797  is  Timstein  X Hewthatch  11-42-22  (C.  I,  12634).  It  was  developed  at  the 
St.  Paul,  Minnesota  Station  and  included  in  the  Uniform  Regional  Hursery  in  1948. 
There  it  ranked  25th  for  yield  among  the  26  wheats  so  was  not  continued,  except  in 
plots  at  the  Minnesota  Station.  It  has  excellent  leaf  rust  resistance  and  because 
of  its  good  quality  is  being  used  in  breeding. 

Hine  samples  of  Minn.  2797  tested  during  the  2-year  period  shows  it  to  exceed 
Thatcher  with  respect,  to  water  absorption  of  flour,  loaf  volume  of  bread  by  all- 
methods, and  crumb  color  of  bread.  It  has  been  one  of  the  better  strains  in  pro<* 
tein  averaging  0.6  percent 'higher  than  Thatcher.  In  flour  ash,  it  averaged  .07 
percent  higher  than  Thatcher.  In  loaf  volume  of  bread  by  three  methods  and  protein 
content  it  has  ranked  1st  among  the  24  wheats  compared.  Minn.  2797  has  satis- 
factory milling  characteristics  but  produces  about  2.0  percent-  less  flour  than 
Thatcher.  The  grain  of  Minn.  2797  has  about  the  same  pearling  index  Value  as 
Thatcher  indicating  that  it  is  similar  to  Thatcher  in  hardness  and  produces  a . 
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granular  flour.  It  is  abdut  the  sane  as  Thatcher  in  test  weight  per  "bushel,  and 
grain  texture -of  "bread.  : The  dough-nixing  tine  was  a.hout  the  sane,  "but  the  "bronate 
requirements  were  slightly/  higher  than  for  Thatcher.  Milling  and  "baking  tests 
have  shown  Minn.  2797  to  "be  one  of  the  "better  strains,  ranking  2nd  for  the  average 
of  seven  principal  properties  among  the  24  wheats  compared. 


• M.  HO.  2095  - . . a,;.  , , 

M.  Mo.  2095  is  1750X1753  (C.  I.  12551).  -It  was  a high  quality  wheat  in  the  Langdon 
Station  nursery  in  1947  and  in  Sheridan  plot  experiments  in  1948.  Because  of  its 
good  quality  it  was  included  in  the  Uniform  Regional  ITursery  in  1949  "but  ranked: 

24th  for  yield  among  the  26  wheats  grown. 

During  the  three  year  period  9 comparable  milling  and  "baking  tests  show  IT.  Do.  2095 
to  exceed  Thatcher  with  respect  to  test  weight  per  "bushel,  water  absorption  of 
flour,  crumb  color,  and  grrih  texture  of  bread.  It  is  one  of  the  better  strains, 
ranking  4th  in  test  weight  per  bushel,  1st  in  crumb  color,,  and  5th  in  grain- texture 
among  24'  wheats  compared.  It  averaged,  about  the  same  in  protein  content  but  -was 
lower  in  flour  ash-  than  Thatcher.  It  has  generally  milled  satisfactorily,  with 
only  two  samples  questionable  of'  the  D tested.  The  pearlmg«*index  values'  . ' 

show  the  grain  of  IT.  Mo.  2095  to  be  similar  in  hardness-  to  that  of.  Thatcher  but 
yielded  a slightly  lower  percentage  of  flour.  M.  -iTo.  2095  lias  about  the  same  dough- 
mixing time  but  -requires  about  25  percent  less  . >otassi.um  bro mate- .( the  oxidizing 
agent  used  in  these  bread  tests')  than  Thatcher  for  optimum  breed.  It  averaged 
lower  in  loaf  volume  by  all  of  the  bread- tests  than  Thatcher,,  yanking  2-3rd  in  the 
optimum  bake  (considered  in  these  studies  to  be  the  better  of  the  methods  used)  of 
the  24  varieties  and  strains  compared.  It  is  an  outstanding  strain  in  crumb  color 
being  similar  to  Lee  and  Mida  in  this  respect  and  averages  3rd  in  the  summary  of 
seven  principal  properties  among  24  wheats  compared. 


IT.  MO.  2174 

M.  Mo.  2174  is  Pilot2  X Merit  (C.  I.  12732).  It  was  the  highest  quality  wheat  in 
the  Langdon  Station  nursery  in  1947,  and  did  well  in  yield  and  quality  tests  of 
other  Stations  in  1948.  It  was  advanced  to  the  Uniform  Regional  nursery  in  1948 
and  to  plot  experiments  in  1949  and  1950.  ....  „ 

M.  Mo.  2174  has  been  in  nursery  and  plot  experiments  for  three  years' where  8 samples 
have  been  grown  under  comparable  conditions  with  Thatcher.  These  tests  show  M.  Mo. 
2174  to  average  about  the  same  as  Thatcher  in  water  absorption  of  flour,  test 
weight  per  bushel,  flour  yield,  and  grain-texture  of  bread.  It  has  been  one  of  the 
highest  in  flour  ash,  ranking  3rd  among  the  24  wheats  compared  in  table  12.  . The 
grain  of  M.  Mo.  2174  has  generally  milled  satisfactorily  although  it  is,  according 
to"  the  pearling  index  values,  somewhat  harder  in  texture  (about  20  percent)  than 
comparable  samples  of  Thatcher.  I t averaged  0.6  percent  lower  in  wheat  protein , 
than  Thatcher,  probably  due  to  its  higher  acre  yields.  It  ranks  20th  in  wheat 
protein  among  the  24  wheats.  The  loaf  volumes  of  the  bread  by  the  various  methods 
show  that  M.  Mo.  2174  is  about  equ  1 to  the  loaf  volumes  obtained  from  Thatcher. 

This  indicates  that  the  quality  of  the  gluten  is  perhaps  better  than  expected 
according  to  its  protein  content.  M.  Mo.  2174  has  a slightly  longer  dough  nixing 
tine  and  requires  approximately  30  percent  less  of  potassium  brodate  than  Thatcher 
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for  optimum  tread.  It  ws  one  of  the  tetter  strains  in  crumb  color  of  tread,  rank- 
ing 9th  among  24  wheats  compared  in  tatle  12,  In  the  summary  of  seven  principal 
properties,  it  ranked  16th  among  the  24  wheats. 


US.  3274 

Us.  3274  is  2744X2809  (C.  X.  12643),  a strain  from  the  same  cross  as  Mida,  devel- 
oped at  the  Fargo,  Uorth  Dakota,  Station.  It  was  included  in  the  Uniform 
Regional  Nursery  in  1948.  During  the  2 years  it  ranked  7th  for  yield  among  13 
wheats  tested  during  the  period.  It  is  more  resistant  to  loose  smut  than  Mida  hut 
shatters  about  the  same.  . 

During  the  two-yerr  period,  8 comparable  milling  and  baking  tests  showed  that  Us. 
3274  exceeded  Thatcher  with  resmect  to  test  weight  per  bushel-,  protein  content  of  , 
wheat  (0.2  of  a x>ercent),  flour  yield,  water  absorption  of  flour,  and  crumb  color 
and  grain  texture  of  bread.  It  has  been  one  of  the  better  strains, . ranking  5th  in 
protein  cdntent  of  wheat,  7th  in  flour  yield,  and  10th  in  crumb  color  of  bread  a- 
rnong  the' 24‘ wheats  compared' in  table  12.  Us.  3274  has  good  milling  characteristics 
and  produces  a slightly 'higher  percentage  of  flour  than  Thatcher.  The  grain  of 
Us.  3274  was  found  to  have- a'  higher  pearling-index  value,  indicating  that  it  is 
slightly  softer  in  texture  than  Thatcher.,  It  exceeds  Thatcher  in  ash  content  of 
flour,  ranking  9th  among  24  wheats  compared  in  table  12,  The  dough-mixing  time 
was  about  10  percent . shorter,  but  the  bromate  requirements  for  optimum  bread  were 
only  slightly  higher  than  Thatcher.  Us.  3274  has.  averaged  slightly  lower  in  loaf 
volume  of  bread  (Uo.  6,  average,  optimum  methods)  than  Thatcher.  It  averages  8th 
in  the  summary  of  seven  principal  -properties  among  24  wheats  ('table  12)  compared. 


U.  UP.'  2211 

U.  Uo.  2211  is  1764  X Henry  ( C.  I.  12733).  It  was  included  in  the  Uniform 
Regional  Nursery  for  the  first  time  in  1949  , after  showing  good  quality  results  in 
the  L-ngdon  and  Mandan  Station  Nurseries  in  1948.  It  is  a very  early  wheat,  is 
bearded  and  has  moderate  resistance  to  leaf  rust.  • 

The  weighted  average  of  seven  comparable  samples'  for  2 years  shows  that  U.  Uo. ' 2211 
has  exceeded  Thatcher  in  test  weight  per  bushel,  protein  content  of  wheat,  water  ■ 
absorption  of  flour,  loaf  volume  of  bread  (Uo.  6,  average  and  optimum  methods)  and 
crumb  color  of  bread.  It  has  been  one  of  the  better  strains  in  water,  absorption.  , 
of  flour  and  optimum  loaf  volume  of  bread,  ranking  7th  and  4th,  respectively,  among 
24  wheats  compared.  H.  Uo.  2211  averaged  about  3.0  percent  lower  in  flour  yield 
than  Thatcher  and  ranked  lowest  in  this  property  among  the  24  wheats  compared  in 
table  12.  The  grain  of  U.  Uo,  2211  has  been  found  to  have  a lower  pearling-index 
value,  indicating  that  it  is  harder  in  texture  than  Thatcher.  Most  samples,  of  it 
have  generally  milled  satisfactorily  but  some  have  shown  a tendency  for  the  midd- 
lings to  be  difficult  to  reduce  to  flour.  Other  years'  tests  showed  that  U„  Uo. 
1764,  one  of  the  parents  in  the  cross,  was  hard  and  vitreous,  and  milled  with 
difficulty,  being  extremely  hard  to  reduce  or  grind.  U.  Uo.  2211  has  averaged 
about  the  same  as  Thatcher  in  flour  ash,  dough-mixing  time,  grain  texture  of  bread 
and  oxidation  requirements  for  optimum  bread. 

It  averages  14th  in  the  - summary  of  seven  principal  x^operties  among  24  wheats  com- 
pared in  table  12* 
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N.  No.  1996  is  Pilot  X Merit . ( C.  I.  12648)..  ' It'  wafe  included  in  the  Uniform  Region- 
al Nursery  for  the  first  tine  ih.  1949  .-^nd  sponsored  by  the  Montana  Station;  It 
is  bearded  ^nd  has  had  a good  performance  in  the  Montana  Intrastate  "iTursery. ' 

The, weighted  average  of  4 comparable  samples,  for  2 years  shows  N.  No.  1996  to  be 
about.'the  sane  a^  Thatcher  in  test  weight  per  bushel,  flour  yield,  water  absorption 
of  flour , and  grain ' texture  of  bread.  N.  No.  1996  has  good  milling  characteristics 
and  produces  a granular  flour  similar  in  this  respect  to  the  flour  from  Thatcher. 
Protein  tests  of  N.  No.  1996  have  shown  it  to  average  1.1  percent  lower  in  the 
wheat  in  comparison  with  comparably  grown  samples  of  Thatcher.  It  ranks  lowest 

in  wheat  pro.teih  content  rmong  the  24  wheats  compared  in  table  12.  The  quality  of 

the  gluten  is  good,  producing  bread  that  has  an  optimum  loaf  volume  nearly  as  good 
as  some'  of  the  much  higher  protein  varieties.  N.  No.  1996  averages  slightly  lower 
in:  loaf  volume  of  the  optimum  bake,  but  is  better  in  crumb  color  of  bread  than 
Thatcher.  It  requires  about  a 25  percent  longer  dough-mixing  time  and  nearly  three 
times  the  amount  of  oxidizing. agents,  than  Thatcher  for  optimum  bread.  N,  No.  1996 
is  one"  of  the  better  strains  in  flour  ash,  being. lower  than  Thatcher* and  ranking 
20th  among  24  wheats  compared.  It  has  been  one  of  the  better  wheats  in  crumb  color 
of  bread,  ranking  8th  while  in  the  summary  of  seven  principal  properties  it  ranks 
19th  among  24  wheats. 

MINN.  2824  * • • ' . - 

Minn.  2824  is' Thatcher  X Surpresa  11-39-8  (C.  I..  jL264l),  It  was  developed  at  and 

included  in  the  Uniform  Regional  Nursery' by  the  St.  Paul,  Minnesota,  Station  in 
1948,  Two  years’  tests  in  the  Regional  Nursery  have  shewn  it  to  have  good  leaf 
rust  resistance  and  high  yield, 

The  four  samples  of  Minn.  2824,  grown  for'  2 years  in'  the  nursery  trials  show  it 
has  exceedod  Thatcher  in  test  weight  per  bushel,  protein  content  of  wheat  [(0.2 
of  a pet.)]  and  flour  [(0.3  of  a pet.)],  flour  yield,  and  grain  texture  of  bread. 

The  grain,.  o.f  Minn,  2824  is  slightly  softer  in  texture,,  accbrdihg  to  the  higher 
poarling-index  value  than  Thatcher  but  it  milled  satisfactorily  and  produced  a 
granular  type  of  flour.  It  is  one  "of  the  better  wheats  in  test  weight  per  bushel, 
ranking  1st,,  and  in  protein  content  of  wheat,  ranking  4th  among  24  varieties  and 
crosses  compared.,  It  is  outstanding  in  ash  content  of  flour,  averaging  lower  than 
Thatcher  and  it  ranks  lowest  among  the  wheats  compared.  Minn.  2824  averages-  lower 
in  .water  absorption  of  flour,  has  a shorter  dough  mixing  time  (about  40  percent) 
but  requires  about  twice  the  amount  of  oxidizing  agents  for  optimum  bread  than 
Thatcher.  The  bread  loaf  volume  of  Minn,  2824  averages  about  the  same  as  the 
volume  of  the  bread  from  Thatcher,  It  is  lowest  in  crumb  color  of. bread  of  the  24 
wheats,  averaging  92.3  percent  of  the  crumb  color  of  the  bread  from  Thatcher.  Minn* 
2824  averaged  lowest  in  water  absorption  of  flour,  6th  in  flour  yield,  being  one  of 
the  better  strains  in  this  respect,  and  21st  for  the  summary  of  seven  principal 
•properties  among  24  wheats  compared. 


. 
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N.  HO.  3239 

N*  No.  2239  is  Henry  X Cadet  (C,  I. .12779)  and  was  dovcloped  a tv Langdon,  North 
Dohota.  It  was  the  highest  yielding  wheat  among  12  Arizona,  increases  grown  in 
single  plots  at  Langdon  in  1949.  It  is  resistant  to  leaf  and  stem  rust  and  a 
candidate  for  the  1950  Uniform  Regional  Nursery,  sponsored  hy  the  Wisconsin  Stat 

During  the  2-year. period,  3 comparable  milling  and  baking  tests. show  that  N.  No. 
2239  exceeded  Thatpher • wi th  respect  to  test  weight  nor  bushel,  water  absorption  i 
flour,  crumb  - color  .and  grain  texture  of  bread.  It  is  one  of  the  better  wheats  ii 
grain  texture  of  .bread,  ranking  2nd  among  24  wheats  compared  in  table  12.  It  mi', 
satisfactorily  but  yields  slightly  less  flour  than  Thatcher.  Jhe  grain  of  N.  No 
2239  was  found  to  be ; similar  in  hardness  and  produced  a granular  type  of  flour  1: 
that  pilled  from  Thatcher.  It  averaged  about  the  same  in  wheat  and  floup  protel] 
but.  slightly  higher  in  ash  content  of  flour  than  Thatcher.  The  dough-mixing  timi 
was  the  same  but  it  required  30  percent  greater  amounts  of  oxidizing  agents  than 
Thatcher  for  optimum  bread.  N.  No.  2239  averaged  lower  in  loaf,  volume  (about  3.C 
percent)  by  the  average. _ and  optimum  methods  than  Thatcher,  • ranking  18th  and  19th 
respectively,,  among  the  24  wheats  compared  (table  12).  In  the  summary  of  seven 
principal  properties  it  ranked  11th  among  24  ■wheats  compared. 

N.  NO.  2233 

N.  No.  2233  is  Henry  X Cadet  (C.  I.  12781),  also  developed  at  the  Langdon,  North 
Dakota,  Station.  Among  the  12  Arizona  increases  it  had  the  highest  protein  conten 
and  2nd  highest  loaf  volume.  As  it  was  also  resistant  to  leaf  and  stem  rust  it 
was  a candidate  for  the  1950  Uniform  Regional  Nursery  from  Langdon. 

Only  two  samples  of  N.  No.  2233,  one  each  in  1948  and  1949,  have  been  milled  and 
baked  for  quality  evaluation.  It  has  exceeded  Thatcher  in  test  weight  per  bushel 
protein  content  of  wheat. [(0tt6  of  a pet.)]  and  flour,  tenter  absorption  of  flour, 
loaf  volume  by  the  average  and  optimum  methods,  and  crumb  color  of  bread. 

The  grain  of  N.  No*.  2233  .has  a slightly  higher  pcarling-index  value  than  Thatcher 
indicating  that  it  is  possibly . softer  in  texture.  It  milled  well,  however, 
and  required  no  special  treatment  othe:.;.  .than  that  used  with  the  acceptable  variet: 
Additional  milling  tests  will  be  made  to  determine  more  fully  the  ‘milling  oroperti 
of  Ni  No.  2233.  It  averaged  the  same  in  ash  content  of  flour  and  dough-mixing  tir 
but  required  about  25  percent  greater  amounts  of  oxidizing  agents  fo'r  optimum  bre? 
than  Thatcher.  It  averaged  lower  in  grain  texture  of  bread  than  Thatcher..  N.  No, 
2233  has  been  one  of  the  better  strains  in  protein  content,  averaging  0.6  percent 
higher  in  the  wheat  and  0.7  percent  higher  in  the  flour  than  Thatcher,  It  ranked 
2nd  in  wheat  protein  content  and  10th  in  the  summary  of  seven  principal  properties 
among  the  24  wheats  compared  in  table  12. 
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